Laser guide stars are crucial to the broad use of adaptive optics, because they facilitate access to a large fraction of possible locations on the sky. Lasers tuned to the 589 nm atomic sodium resonance can create an artificial beacon at altitudes of 95-105 km, thus coming as close to reproducing the light path of starlight. The deployment of multiconjugate adaptive optics on large aperture telescopes world-wide will require the use of three to five sodium laser guide stars in order to achieve uniform correction over the aperture with a high Strehl value. Current estimates place the minimum required laser power at 10 W per laser for a continuous wave source. In addition, the lasers need to be compact, efficient, robust and turnkey. We are developing an all-fiber laser system for generating a 589 nm source for laser-guided adaptive optics. Fiber lasers are more compact and insensitive to alignment than their bulk laser counterparts, and the heat-dissipation characteristics of fibers, coupled with the high efficiencies demonstrated and excellent spatial mode characteristics, make them a preferred candidate for many high power applications. The design shown in Fig. 1 To generate 589 nm we mix the two fiber lasers in a periodically poled nonlinear crystal, such as PPKTP or PPSLT.
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The higher nonlinear coefficient of these periodically poled crystals allows mixing of the CW beams external to the cavity. Over 1.5 W of 589 nm light has been generated to date with limited pump IR powers. 5-10 W is expected shortly. The integrated system design and performance will be presented. 
